The antibody (immunoglobulin, Ig) quality declines with age in both mice and humans. Our laboratory previously determined that pre-B cell numbers as well as the surrogate light (SL) chain, composed of the VpreB and lambda 5 (5) peptides, are reduced in aged mice (1-3). The SL is part of the pre-B cell receptor, critical for Ig variable heavy (VH) chain selection, cellular proliferation, and survival at the pre-B cell stage. We have also established that a human lambda 5 (hu 5) transgene is regulated in a stage-and lineage-specific fashion, similar to that of mouse lambda 5 (m 5) (4).
METHODS.
Bone marrow cells from 129 mice with the hu 5 transgene of different ages (young, 4 mos to old, 18, 24 and 24+ mos) were analyzed for expression of both m 5 and hu 5. After lysing red blood cells, cells were stained for fluorescent flow cytometry analysis, first on the membrane with CD43-PE and B220-CY to distinguish B lineage subsets, and then for cytoplasmic m 5 and hu 5 after cell fixation and permeabilization with 0.25% paraformaldehyde and 0.2% Tween 20. Reverse transcriptase-polymerase chain reaction (RT-PCR) was also done on total RNA from the same population of cells. Dilutions of the RT were made before PCR, and gel electrophoresis, Southern blotting, hybridization to m 5 and hu 5 probes and quantitation by phosphoimager was performed.
RESULTS/DISCUSSION. Here we report that hu 5, as well as m 5, is down regulated in the CD43 + B220 + pro-B/early pre-B cells in aged mice (greater than 18 mos) at the protein level, as measured by flow analysis, and as well, transcriptionally, by RT-PCR. The decrease in m 5/hu 5 coincide with the decreased number of pre-B cells in these aged mice.
These mice provide a model to study the regulation of hu 5 during aging. We have also analyzed the VH repertoire in pre-B cells sorted from aged and young mouse bone marrow in BALB/c mice and show that there are differences in the VH repertoire in aged mice. Therefore, the altered VH Ig changes seen during aging may be in part accounted for by differential VH selection at the pre-B cell stage in the bone marrow, in both mice and humans. Transcription factors E47/E12, shown to regulate 5/ VpreB have also been shown to be downregulated during aging in mature B cells in the periphery (3) and these results are currently being confirmed and extended by gel shift analysis.
